


Antiderivatives (2)



Antiderivative of cos(x)

න𝒄𝒐𝒔𝒙𝒅𝒙 = 𝒔𝒊𝒏𝒙 + 𝒄

𝑠𝑖𝑛′ 𝑥 = cos(𝑥)



Antiderivatives of cos(ax+b)

න𝒄𝒐𝒔(𝒂𝒙 + 𝒃)𝒅𝒙

=
𝟏

𝒂
𝒔𝒊𝒏(𝒂𝒙 + 𝒃) + 𝒄

𝑠𝑖𝑛′ 𝑎𝑥 + 𝑏
= 𝑎cos(𝑎𝑥 + 𝑏)



Examples

න𝐜𝐨𝐬 𝟑𝒙 𝒅𝒙 =
𝟏

𝟑
𝐬𝐢𝐧 𝟑𝒙 + 𝒄

න𝐜𝐨𝐬 𝟓𝒙 − 𝟏 𝒅𝒙 =
𝟏

𝟓
𝐬𝐢𝐧 𝟓𝒙 − 𝟏 + 𝒄

න[𝟕𝐜𝐨𝐬 𝟒𝒙 + 𝟓𝐜𝐨𝐬(𝟐𝒙)]𝒅𝒙 =
𝟕

𝟒
𝐬𝐢𝐧 𝟒𝒙 +

𝟓

𝟐
𝐬𝐢𝐧 𝟐𝒙 + 𝒄



Antiderivatives of sin(ax+b)

න𝒔𝒊𝒏(𝒂𝒙 + 𝒃)𝒅𝒙

=
−𝟏

𝒂
𝒄𝒐𝒔(𝒂𝒙 + 𝒃) + 𝒄

cos’ 𝑎𝑥 + 𝑏
= −𝑎sin(𝑎𝑥 + 𝑏)



Examples

න𝐬𝐢𝐧 𝟒𝒙 𝒅𝒙 =
−𝟏

𝟒
𝒄𝒐𝒔 𝟒𝒙 + 𝒄

න𝐬𝐢𝐧 𝟕𝒙 − 𝟑 𝒅𝒙 =
−𝟏

𝟕
𝒄𝒐𝒔 𝟕𝒙 − 𝟑 + 𝒄

න[𝟕𝒔𝒊𝒏 𝟒𝒙 + 𝟓𝒔𝒊𝒏(𝟐𝒙)] 𝒅𝒙 =
−𝟕

𝟒
𝒄𝒐𝒔 𝟒𝒙 +

−𝟓

𝟐
𝒄𝒐𝒔 𝟐𝒙 + 𝒄



න
1

cos2 𝑥
𝑑𝑥 = tan 𝑥 + 𝑐 න 𝟏 + 𝒕𝒂𝒏𝟐 𝒙 𝒅𝒙 = 𝒕𝒂𝒏𝒙 + 𝒄

Example

න𝒕𝒂𝒏𝟐𝒙𝒅𝒙 = න 𝟏 + 𝒕𝒂𝒏𝟐𝒙 − 𝟏 𝒅𝒙 = න 𝟏 + 𝒕𝒂𝒏𝟐𝒙 𝒅𝒙 −න𝟏. 𝒅𝒙

= 𝒕𝒂𝒏𝒙 − 𝒙 + 𝒄



𝐜𝐨𝐬 𝐚 . 𝐜𝐨𝐬 𝐛 =
𝟏

𝟐
[𝐜𝐨𝐬 𝐚 + 𝐛 + 𝐜𝐨𝐬 𝐚 − 𝐛 ] 𝐬𝐢𝐧 𝐚 . 𝐬𝐢𝐧 𝐛 = −

𝟏

𝟐
[𝐜𝐨𝐬 𝐚 + 𝐛 − 𝐜𝐨𝐬 𝐚 − 𝐛 ]

𝐬𝐢𝐧 𝐚 . 𝐜𝐨𝐬 𝐛 =
𝟏

𝟐
[𝐬𝐢𝐧 𝐚 + 𝐛 + 𝐬𝐢𝐧 𝐚 − 𝐛 ] 𝐜𝐨𝐬 𝐚 . 𝐬𝐢𝐧 𝐛 =

𝟏

𝟐
[𝐬𝐢𝐧 𝐚 + 𝐛 − 𝐬𝐢𝐧 𝐚 − 𝐛 ]

Linearization formulas



Application Linearize each of the 

following functions then find its integral

 𝒇 𝒙 = 𝐜𝐨𝐬 𝟐𝒙 𝐜𝐨𝐬 𝟓𝒙

 𝒈 𝒙 = 𝐬𝐢𝐧 𝟑𝒙 𝐬𝐢𝐧(𝒙)

 𝒉 𝒙 = 𝐬𝐢𝐧 𝟓𝒙 𝐜𝐨𝐬 𝟐𝒙

 𝒌 𝒙 = 𝒔𝒊𝒏𝟑𝒙

 𝒕 𝒙 = 𝒄𝒐𝒔𝟐 𝟐𝒙 𝒄𝒐𝒔 𝟑𝒙



න𝑈′𝑈𝑛𝑑𝑥 =
𝑈𝑛+1

𝑛 + 1
+ 𝑐

 𝟑𝒙𝟐)׬ − 𝟐)(𝒙𝟑 − 𝟐𝒙)𝟒𝒅𝒙

 𝟓𝒙)׬ + 𝟏)(
𝟓

𝟐
𝒙𝟐 + 𝒙 − 𝟏)𝟕𝒅𝒙

 ׬ 𝐜𝐨𝐬(𝒙)𝒔𝒊𝒏𝟒 𝒙 𝒅𝒙

 𝐬𝐢𝐧−׬ 𝒙 𝒄𝒐𝒔𝟓 𝒙 𝒅𝒙

Pause the video 

to solve this 

application



𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛

 𝟑𝒙𝟐)׬ − 𝟐)(𝒙𝟑 − 𝟐𝒙)𝟒𝒅𝒙 =
(𝒙𝟑−𝟐𝒙)𝟓

𝟓
+ 𝒄

 ׬ 𝟓𝒙 + 𝟏
𝟓

𝟐
𝒙𝟐 + 𝒙 − 𝟏

𝟕
𝒅𝒙 =

(
𝟓

𝟐
𝒙𝟐+𝒙−𝟏)𝟖

𝟖
+ 𝒄

 ׬ 𝐜𝐨 𝐬 𝒙 𝒔𝒊𝒏𝟒 𝒙 𝒅𝒙 =
𝒔𝒊𝒏𝟓 𝒙

𝟓
+ 𝒄

 𝐬𝐢𝐧−׬ 𝒙 𝒄𝒐𝒔𝟓 𝒙 𝒅𝒙 =
𝒄𝒐𝒔𝟔 𝒙

𝟔
+ 𝒄




